Newer clinically available antithrombotics and their antidotes.
New oral anticoagulants (NOACs) have emerged as an alternative therapy to warfarin in the treatment of arterial and venous thromboembolism and in stroke prevention in patients with non-valvular atrial fibrillation (AF). Three of them, i.e., dabigatran, rivaroxaban, and apixaban, have been approved for clinical use in North America and in a number of European countries. In non-valvular AF, their approval was based on large randomized trials showing that they are non-inferior or even, in some instances, superior to warfarin. Dabigatran is a direct thrombin (factor IIa) inhibitor; rivaroxaban and apixaban are direct factor Xa inhibitors. Before using NOACs, it is recommended to become familiar with their pharmacological characteristics and their metabolism. The absence of specific antidotes is often cited as part of the possible weaknesses of NOACs. Antidotes are perceived to be useful in emergency situations such as life-threatening bleeding or non-elective major surgery. NOACs do not require blood monitoring, and therefore, patient compliance to the treatment is essential. For the present time, there are no specific antidotes available for the three NOACs approved for clinical use. However, phase I or phase II research studies in this area are ongoing. For dabigatran, a specific antidote has been tested in a rat model of anticoagulation, and a study in healthy male volunteers has been recently reported. For rivaroxaban, prothrombin complex concentrates (PCCs) have been found to completely reverse the prolongation of the prothrombin time induced by this NOAC. For apixaban, recombinant factor VII was found in an experimental study using human blood to be superior to activated PCC (aPCC) and PCC. More specific antidotes for rivaroxaban and apixaban are in phases I and II evaluation. The management of patients suffering from a major bleeding or requiring a non-elective major surgery includes non-specific reversal agents and is discussed in the light of a recent position paper and of current literature. Most recommendations are based on expert opinions only as randomized trials using agents for reversal of anticoagulation in case of life-threatening bleeding or of major urgent surgery are not available.